ABSTRACT
FIRST: INTRODUCTION AND RESEARCH OBJECTIVE
ontemporary literature on growth stressed the importance of the human factor as a basic element of production on the one hand and the increasing return of knowledge as a source of long-term economic growth on the other hand. Based on that, successive studies have confirmed the vital role of education in eradicating poverty and underdevelopment (Romer, 1986 , 1987 and Lucas, 1988 . Even though underdeveloped countries suffer from a lack of skilled labor, large numbers of their skilled labor are migrating to work in developed countries in a phenomenon referred to in economic literature as the "Brain Drain" or "Migration of Brains" or other terms which means the migration of skilled labor from the country of birth to work in developed countries especially the United States, Europe and Canada, this phenomenon has started to gain attention since the sixties. Despite addressing the importance of the human factor in the growth and development, it is noted that the Endogenous Growth theory had overlooked the migration of human capital. The study of Haque and Kim, 1995 is considered an exception to this where they integrated the brain drain from underdeveloped countries to developed countries in an endogenous growth model.
The emigration of human resources leads to many losses for the labor expelling country. Such losses would, without doubt, adversely affect the economic and social development programs in multiple aspects including state loss of migrants efforts in producing the desired growth whether in the planning and preparation stages or in C the implementation stage and the cost opportunity represented in the financial resources spent on the migrants prior to their migration which could have been utilized in other areas taking into account, the limited financial resources in the underdeveloped countries which are mainly labor expelling countries. Hence, the loss of such countries is doubled. They neither benefited from their labor after years of spending in education and health, nor they saved their funds and exploited in other alternatives like improving education and health services, providing job opportunities for residents, improving the innovation climate or even increasing civil production to improve the living standards of individuals.
Egypt is considered one of the largest losing countries as a result of brain drain. According to the numbers of the central agency for public mobilization and statistics, the number of Egyptian immigrants in 2003 was eight hundred and twenty four thousand. Out of those, three hundred and eighteen thousands qualified Egyptians reside in the United States, hundred and ten thousands in Canada, seventy thousands in Australia and thirty five thousands in Great Britain. Those qualified immigrants work in critical and strategic fields such as surgery, nuclear engineering, laser science and tissues technology.
One study confirmed that 12% of the total Egyptian envoys abroad to obtain a doctorate do not return to work in Egypt and prefer to work in the destination country. During the period from 1970 to 1980, only 70% of the delegates to the United States returned to Egypt. In spite of the loss resulting from labor migration in general and skilled labor in particular, the number of studies in this area does not reflect the importance and seriousness of its consequences, perhaps there is no detailed study to estimate the loss resulting from brain drain. Hence, this study aims at measuring the economic impacts of Egyptian brain drain.
SECOND: IMPORTANCE OF THE RESEARCH
The importance of the research may be viewed from many angles:
1-
Most of the studies have dealt with the explanation and measurement of the destination country"s benefits from the brain drain.
2-
On the other hand, few studies only were devoted to clarify the losses resulting from brain drain on the employment expelling country, mostly in a theoretical context without measuring such losses.
3-
To estimate the rate of immigrants flow to the destination countries and the aggregate migration rate of the employment expelling countries, most of available studies have relied on data driven from destination countries statistics (for example, Docquier F., O. Lohest and A. Marfouk, 2005; Carrington and Detriagach, 1998 and Mishra, P., 2006).
Hence, the current study comes to fill these gaps through the explanation and measurement of losses due to brain drain on the employment expelling economy, through taking Egypt -the largest Arab country suffering from this phenomenon-as an example and using data derived from Egyptian sources.
THIRD: THEORETICAL FRAMEWORK.
1-What are the characteristics of the brain expelling countries?
The important Question is whether there are any common characteristics for the labor expelling countries especially skilled labor? And if this was the case, what specifically are those characteristics? In fact , economic literature has not really answered these questions directly , which means that there is no study devoted to explain and analyze the characteristics that contribute to the brain drain from a certain country , or what are those characteristics possessed by a country that make human brains attracted to that country . In spite of that, there are many studies which indirectly showed those characteristics in the context of its examination to brain drain, or other issues related to human migration in general, like migrants remittances and other issues.
Here, we are trying to draw those common characteristics that drive labor especially skilled one to migrate from a certain country, such characteristics are detailed below: 1-low level of wages and general living standards, especially that the wages of university graduates fall under the fixed wages category which suffer from a relative decrease when compared with salaries and wages of other society groups and they are subjected to a decline in their actual values with the continuous rise in the prices (Hassan , Saad, 2005) .This reasons leads to lack of motivation to research and acquire knowledge, and the researcher finds himself facing two options , either to take another income generating job to improve his standard of living , or to migrate abroad. 2-lack of appreciation and recognition of scientists and researchers. 3-lack of research and development infrastructure, where researchers usually have better equipment, staff and funding in destination countries than in their native ones. 4-lack of proper innovative climate which is considered a cause and consequence at the same time, where the lack of innovative climate leads to a brain drain and the brain drain adversely affects the innovative climate in the native country, contrary to this is the case at the destination country as will be explained later. And finally, 5-political and economic instability.
2-Economic Impact of Brain Drain on labor Expelling Countries
This part deals with the gains and losses resulting from labor emigration in general and brain drain in particular on the source country or labor expelling country (Borjas, 1995) .
2/1
Losses resulting from labor emigration:
There is no doubt that labor migration in general causes many negative effects to the national economy. Here we are trying to reflect the losses in economic welfare as measured by losses in the gross domestic product (GDP) resulting from non-migrant labor (labor remaining in the national economy) assuming that the remaining influencing factors other than labor migration remain unchanged, and assuming that the gross national product depends on the two production factors: work and fixed production as indicated in the following production function:
Where Q indicates the GDP, L indicates work factor used in production processes and K indicates the fixed production factor which, supposedly, can not be transferred out of the national economy. Using the simplified supply and demand model on the work factor to explain the impact of national labor migration on economic welfare as indicated in figure (1) . The curve (S 1 ) represents the supply of labor in the national economy which is constant during this period, while curve (ZZ) represents the demand for labor which also reflects the marginal product of labor. Point (N) is the equilibrium point in the labor market prior to the labor emigration thus the labor supply and demand is (M+K) and the prevailing wage level is (C) which is equal to the marginal product of labor. Labor emigration leads to a decline in the supply of labor shifting the supply curve to (S 2 ) and hence wages increase to (D).
Figure (1) Losses resulting from labor emigration
Area C, D, A, B (Area of rectangle X) represents gains of labor remaining in the economy due to the increase in the level of wages. This can be calculated using the formula:
GL indicates non-migrant labor in the economy, LGDP indicates labor participation in the GDP, MLF indicates the proportion of migrant labor to the total labor force in the economy while EW refers to wage flexibility of work force and is measured by dividing relative change in wages over the relative change in the work force while owners of the fixed production factor lose the area of C, D, A, N (Area of rectangle X + Area of triangle Y) which could be calculated using the formula:
In general, the state loss is represented in the area BAN (Area of triangle Y) which could be calculated by the formula:
The previous simplified analysis includes only the direct loss of brain drain, but the brain drain causes other losses to the national economy as explained later.
2/1/1 External Effects of Brain Drain.
Migrant labor includes skilled and unskilled ones. The migration of skilled labor does not only affect through the reduction in supply of labor and the increase in the level of wages and thus, the loss indicated in the previous figure, but also through the impact on the national unskilled labor, meaning that skilled labor have positive impact on unskilled ones and that their migration out of the national economy would cause losses resulting from the reduction of productivity of the remaining non-migrating labor, that is a reduction of the marginal product of labor remained in the national economy. In view of figure (2), the reduction of the marginal product of labor would mean a shift in the marginal product curve to the left causing more aggregate loss to the economy where area ZQPA is added to the previous loss of the economy due to brain drain. Area ZQPA reflects losses resulting from external effects of brain drain. In this case , the equation (4) may be rewritten to reflect the loss of the national economy as result of brain drain only without the integration of losses resulting from the external effects of brain drain as follows:
The loss of the national economy including loss resulting from the external effect of brain drain can be calculated using the following equation:
Where (LGDP) USK and (LGDP) SK represents the unskilled and skilled labor contribution to the GDP respectively. The second and third limits indicate the external effects on the skilled and unskilled labor remaining within the economy respectively (Borjas, 1995; and Mishra, P., 2006). Every migrant serves a number of years in the educational process enjoying a health cover prior to his migration, hence, the labor expelling country losses all the funds spent on the education and health of migrants. We believe that the migrant"s contribution in the destination country is the same as the loss sustained by the expelling country. But, despite the obviousness of the loss, the process of estimating it requires a huge amount of data and assumptions since there are no primary source data (Docquier, F., and A. Marfouk, 2006(.
2/1/3
Losses of taxes to the national economy as a result of labor emigration.
The loss caused to a labor expelling country as a result of loosing tax revenues that could have been derived from labor in the absence of migration differ from one country to another according to the tax system approach and philosophy, as well as economic and social factors affecting tax revenues in the national economy. As a result, the process of estimating these losses is not an easy process and needs personal data and opportunity cost calculations and is in itself a complex process.
2/1/4/ Losses of the national economy as a result of loosing the efforts and expertise of migrant scientists in
forming the next generation of researchers.
Many writers neglect the loss caused to the labor expelling country as a result of failing to take advantage from the expertise of its scientists to form the next generation of researchers and scientists, which is difficult to express in quantum.
2/1/5
Negative loss on innovation and, technical and scientific research.
Estimation of the skilled labor contribution to inventions in the host country was addressed by many studies through the use of an ideas production function which can be written as follows (Chellaraj, G., Maskus, K. E., and A. Mattoo, 2006(:
Where I represent the number of new ideas, A represents the stock of knowledge in the country and H represents the human resources and other scientific inputs. Coefficient λ represents the prior knowledge in the form of new ideas, if λ is greater than zero, then the prior knowledge is positive , but if the coefficient is less than zero, this would mean that the proceeds of prior knowledge is in decline and process of producing new ideas is difficult. Coefficient ᶱ indicates the elasticity of new ideas with regard to scientific inputs. Finally, coefficient ᶱ indicates the overall productivity which reflects the capability of the national economy to transform the previous inputs and knowledge into new ideas. Many studies have divided the scientific inputs into different variables like the proportion of foreign graduates from the total number of graduates in the country, the proportion of skilled labor immigrants from the overall work force, the cumulative number of doctors, scientists and engineers as a proportion from the total work force, the real expenditure on research and development, the cumulative number of inventions that have been funded and others. The gains if the destination country due to brain drain might be considered as losses to the expelling country the fields of inventions and technical and scientific research assuming the presence of the same innovative climate and capabilities in the expelling country. One applied study suggested that the existence of foreign graduates had a positive contribution with future inventions. The study confirmed that a 10% increase in the number of foreign graduates of the total number of graduates would increase the award of patents and inventions from universities and awarding from other institutions by 4.8%, 6% and 6.8% respectively. The study also made clear the presence of a positive, though weak, relationship between the number of skilled immigrants as a proportion of the overall work force in the United States and the development of new ideas. It also showed that a 10% increase in the number of skilled immigrants increases patents by 1.3% and number of university scholarships by 1.3%.
2/1/6
Losses associated with remittances of immigrants.
Some studies acknowledged that remittances of immigrants have a negative impact on economic growth through its negative impact on the overall productivity of the production factors on the one hand and on the other hand exercise their conversion effects on the response of the labor market and the product of technical progress and thus affect the economic cycle. This can be explained through the use of supply of and demand for labor (Chami, R., 2008 .
(
Figure (3) impact of migrant's remittances on some variables of the economy
In the absence of migrant"s remittances, the labor market is equilibrated at real wage level (nominal wage divided by price level) and employment level. Assuming the occurrence of a technical progress, the labor market would respond to that by increasing the demand for labor, and as a result, labor would ask for a higher real wage for the same previous number of working hours then the supply of labor decreases and the equilibrium occurs at a lower employment level and a higher real wage. In the presence of migrant"s remittances, the impact on demand for labor would be greater and the labor curve moves to a level higher than that when there were no remittances. On the other hand, the response of labor supply is lower than in the absence of remittances, and thus the supply of labor reduces less due to the contribution of remittances on the consumption and welfare of home labor (figure 3). Governments take different policies to absorb the impact of remittances on domestic consumption, most important are the tax policies, where the government may use taxes on consumption or taxes on work to limit the negative impact of these remittances. There is no doubt that using any of the two tax policies has extended effects on the prices, production, employment and income that could be multiplied by various multipliers in the national economy (Lucas, 1987; Cooley and Hansen, 1991; and Aiyagari, et al, 1998) . Studies have proved that the impact of remittances on the welfare depends on comparing the marginal gains of such remittances with the marginal loss resulting from the associated volatility in the national economy in addition to the tax policies in place.
2/2 Gains resulting from labor migration
Are there any gains to the brain expelling economy? Some literature had listed some gains for a labor expelling country from the brain drain, here; we can number the gains that have beset with labor migration as well as gains of non-migrating labor as follows:
2/2/1 Remittances to the source country
One gain that can accrue to the national economy due to brain drain is the remittances made by migrants to their original country. Those remittances are viewed as compensation to mitigate the negative impacts of brain drain (Burgess, R. And V. Haksar, 2005). Migrants" remittances are defined as the value of cash transferred by migrants to the parent country for a period more than one year. Such transfers are recorded as (current transfers) in the current account in the balance of payments in the statistical yearbook of the International Monetary Fund (IMF). Studies on migrant"s transfers include measurement of remittances from workers abroad, compensation of employees and migrant"s remittances. The difference between these is that compensation of employees means the total earnings of foreigners residing abroad for less than twelve months, including all the benefits gained such as housing and tax-exemption, and are recorded under a sub-account named "income" in the current account of the balance of payments of the IMF. The migrants" transfers indicate the net wealth of a migrant who has moved from one country to another, and are recorded under "Capital transfers" in the capital account of the balance of payments of the IMF.
It is worth mentioning that remittances do not include transfers made through informal channels like the movement of funds through friends or relatives or by hand or even the so-called bill of exchange. No doubt that the remittances of workers abroad have multiple effects on the economic variables in both the expelling and destination countries. The flow of remittances from workers abroad leads to increase welfare and consumption for their families in the expelling country, and thus could contribute to the alleviation of poverty levels. These transfers also contribute to the alleviation of public debt burdens thus enabling the government to expand borrowing or current debt serving without taking any recessionary policies in the national economy. The possible new loans could be used to improve the infrastructure of the national economy or to increase spending on education and health whether through government efforts, or through aiding the private sector"s efforts (Kannan and Hari, 2002; Adelman and Taylor, 1990; and Glytsos, 1993) .
In summary, the effects of remittances flow on the labor expelling country differ from one country to another depending on many interrelated factors and, therefore, to identify the effects of such transfers would require these to be studied as separate cases which requires the availability of huge data often not available in the expelling countries especially that most of these countries are underdeveloped and suffer from lack of data on one hand and inaccuracy on the other.
2/2/2
Transferring knowledge and technology from the host country to the expelling country.
Some studies determine that migration of labor allows for the transfer of knowledge and technology to the parent country. However, here we recognize that the majority of knowledge and technology is transferred in there various forms through international trade and foreign direct investment and is not often linked to the brain drain (Abdelbaki, H, 2008) . If the intention is that the migrants themselves transfer their knowledge and experience to their native country through their relatives and family, we see that the effect is weak.
2/2/3
Alleviation of unemployment rate in the labor expelling countries.
No doubt that migration of labor from the expelling countries allows these countries more employment opportunities for the remaining labor in the country, but this impact were referred to as a gain for the non-migrating labor through the former commentary. It also has a negative impact, where the owners of other production factors may have to employ less skilled and thus less productive labor.
2/2/4 Allowing the flow of foreign direct investment
Some of the studies decided that labor migration contributes to the flow of foreign direct investment to the parent country, but we decide that the inflow of foreign direct investment depends on many other objective factors, the most important of those factors are political, economical and legal stability in the country and, there is no doubt that such stability is not available in the labor expelling country. Therefore, we question the impact of brain drain on the flow of foreign direct investment.
3-Egyptian Brain Drain
At first, the researchers would like to indicate the absence of a through study on the size of economic impact of Egyptian brain drain on the Egyptian economy, as a whole and, on scientific research and other various economy variables in particular. To identify the phenomenon of brain drain in Egypt, we shall consider the following points:
3/1
Characteristics of Egyptian migrating labor.
In this part, we consider the Characteristics and development of the migrating Egyptian labor as follows:
A-Educational status
Table (1) indicates that the proportion of graduates and post graduates represent almost half of all immigrants and , stands at more than half in the years 2002,2003,2006 ,and 2007 . Undoubtedly, Egypt is incurred millions of Egyptian pounds in order to educate these immigrants and ultimately does not benefit from them, and they migrate and contribute their efforts and experience in the development of other countries. Source: CAPMAS, Statistical Yearly Book, different issues.
B-Age of migrants
Figure (5) indicates the Egyptian migrant"s ages according to destination country in 2007, where the United States appropriates the lion"s share of the migrants followed by Canada. Analyzing the figure, we find that the majority of the migrants are of working age and, are therefore an active work force with reduced support burdens and, who actively contribute to production, growth and progress in the destination country. Source: CAPMAS, Statistical Yearly Book, different issues.
C-Destination country
The Egyptian brain drain, as shown in table (2) Total  1998  415  193  177  39  21  12  8  7  5  879  1999  305  213  168  19  10  3  3  4  3  730  2000  257  152  113  26  14  4  4  5  11  590  2001  226  185  308  22  10  2  3  3  2  764  2002  174  0  323  20  8  7  4  3  5  544  2003  133  0  39  19  6  3  4  2  0  206  2004  196  0  19  35  1  2  0  2  5  260  2005  240  141  22  49  0  1  1  1  1  456  2006  205  126  25  30  2  1  2  2  3  396  2007  210  97  33  36  3  0  3  2  3 387 Source: CAPMAS, Statistical Yearly Book, different issues.
3/2 Development of remittances from Egyptian workers abroad
One of the results of the Egyptian open door policy in the seventies of the last century is that Egypt became a primary source of labor. Most of the Egyptian migration-according to the preceding tables -was to Arab countries, particularly the Gulf region. Migration reach its peak in 1985 and, then decreased due to falling oil prices in the nineties of the same century and, due to the policy of replacing foreign labor by national labor which was adopted by some of Arab countries (Radwan, 2002) . As a result to that, remittances of Egyptian labor in Arab countries represented an important component of the total remittances of Egyptians working abroad. Such remittances reached their peak in 1996/1997 due to increased oil prices and, started to decline after that (figure 6). 
FOURTH: SOURCES OF DATA
The source of immigration data is the central agency for public mobilization and statistics (CAPMAS). As for data related to education, health and the gross domestic product, the source was the Egyptian human development report of 2008 and a series of basic data and national accounts for different years issued by Ministry of Economic Development.
FIFTH: ESTIMATION OF ECONOMIC IMPACTS OF EGYPTIAN BRAIN DRAIN
The estimation of loss resulting from brain drain as a proportion from the GDP includes estimation of the price elasticity of demand for the labor factor, calculation of the overall brain drain rate for Egypt and labor contribution in the domestic product.
1-
Calculation of the elasticity of wages to the labor force. The elasticity of wages regarding labor force for the years of study has been calculated, then the arithmetic mean for that (2.59) was used in the calculations.
2-
Calculation of Egypt"s migration rate according to the quality of migrants (skilled-unskilled)
Due to the lack of data that determines the quality of immigrants in terms of skill, graduate and postgraduate immigrants has been deemed as skilled and, others with medium qualifications or less were deemed as unskilled . Then the migration rate for both skilled and unskilled labor was calculated using the following equations M SLF = S / S + LF M NSLF = NS / NS + LF (8) where MSLF and MNSLF refers to the migration rate of skilled and unskilled labor respectively, S and NS refers to the size of skilled and unskilled labor, while LF refers to the labor force.
3-Calculation of labor contribution in the domestic product.
As in (Dollar & Kraay, 2002 and Mishra, 2006) , the labor contribution in the domestic product was considered equal to 0.70, the contribution of skilled and unskilled labor in the domestic product was calculated respectively using the following equations:
Where LSGDP and LNSGDP refer respectively to the contribution of skilled and unskilled labor in the domestic product and LGDP refers to the contribution of all labor in the domestic product.
Loss resulting from educating migrants
The cost of educating one student per year was considered at 1500 pounds for school years and, for university and post graduate at 3000 pounds per year. Also , the period for obtaining a masters degree was set to five years, and for obtaining both Master and PhD for ten years, as well as the distinction between graduates in medicine, pharmacology, engineering and dentistry and other graduates because the study period is different (from an interview with the Minister of Education). The cost of obtaining a master"s degree was calculated to equal the cost of obtaining the higher qualifications with an increase of 5 years. The cost of obtaining a PhD degree was divided into two parts i.e. Cost of obtaining the higher qualification inside Egypt and the scholarship period for the doctoral degree from abroad, assuming that migrants who hold PhD degrees must have obtain their degrees from abroad and, assuming that the cost of obtaining a doctoral degree abroad equals one hundred thousand dollars (Former Minister of higher Education, published information on the internet). 
The overall economic impacts on the Egyptian economy due to labor emigration

SIXTH: RESEARCH FINDINGS AND RECOMMENDATIONS
The researcher has managed to analyze and estimate the economic effects of labor emigration in the Egyptian economy. Due to the lack of some data necessary for the estimation, some assumptions were adopted in the process. Also , the study due to lack of data was not able to estimate the Egyptian economy"s losses as a result of loosing possible tax revenues because of emigration. Thus, the researcher sees the need to carry out more research on various aspects of this vital issue to avoid the shortcomings of the current research. Still, estimates have emphasized growing losses generated by the Egyptian labor emigration, especially by brain drain. No doubt that this reflects negatively on the economic and social development from various angles and that numbers of measures and policies must be adopted to stop this drain by addressing the causes of labor migration or rather, the existing properties of the labor expelling country mentioned in the research. Also, efforts must be made to ensure that data related to immigration is always available, updated and estimated by official bodies having human, financial and technical capabilities for this task.
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